
there is the strongest possible incentive to inventive
ingenuity and commercial initiative. No doubt we

shall before long be able to supply our nitrogen needs
at will.

ACIDOSIS AND THE REACTION OF THE BLOOD
Like the body temperature and the osmotic pressure

of the blood, the normal neutrality or alkalinity of the
circulating mediums of the organism is adjusted by a

mechanism within the body, but permanently main-
tained by exchanges with the environment. Through-
out the animal body, while life exists, there occurs a

regular formation of acid substances, excretory prod-
ucts of metabolism.1 As they form, these various
matters, carbonic acid, sulphuric acid and phosphoric
acid in the main, immediately combine, but only par-
tially, according to their several avidities, with the
basic constituents of protoplasm and blood. In patho-
logic conditions, great quantities of aceto-acetic acid
and beta-oxybutyric acid may be produced and claim
their share of base. Thus, through resulting changes
in equilibriums between bases and acids, normal
metabolism steadily operates to lower the unvarying
alkaline reaction of the body. This tendency is held
sharply in check by special protective mechanisms,
acting coordinately, in cooperation and regular suc-

cession. The likelihood of a disturbance of the normal
protective equilibrium between bases and acids is held
in check by the kidney, which, in the process of urine
formation, reverses the reaction of neutralization of
acid and restores to the blood that alkali which has
served as a carrier of acid.
An appreciation of the preceding point of view will

make it easier to understand what has seemed to many
like a physiologic paradox. We are assured that con¬
ditions of acidosis, that is, undue production of acid,
may arise in thè organism, and yet the real acidity or
reaction of the blood as indicated by its hydrogen ion
concentration may remain essentially unaltered. The
excess of acid is in large measure lost by the regula¬
tory devices of the kidney. Nevertheless, there are

demonstrable effects of acidosis in the blood, particu¬
larly in the extreme form in which it may be encoun¬

tered in diabetes, in which pathologic appearance of
unusual and abnormal products of metabolism occurs.

The chemists at the Hospital of the Rockefeller Insti¬
tute for Medical Research, Drs. Van Slyke, Stillman
and Cullen,2 have demonstrated that, while in acidosis
the hydrogen ion concentration of the blood may not
be altered, its reserve alkalinity (ability to retain nor¬

mal reaction despite addition of acid) is decreased, and
that the decrease can be measured by a variety of
methods. For example, normal serum binds about 75

1. We have quoted liberally in this discussion from the paper pre-
sented at the Eighth International Physiological Congress at Vienna,
September, 1910, by L. J. Henderson: A Critical Study of the Process
of Acid Excretion, Jour. Biol. Chem., 1911, ix, 403.

2. Van Slyke, D. D.: Stillman, E., and Cullen, G. E.: The Nature
and Detection of Diabetic Acidosis, Proc. Soc. Exper. Biol. and Med.,
1915, xii, 165.

per cent, of its volume of carbon dioxid. In diabetic
acidosis, the capacity to hold this acid product of
metabolism in solution may become as low as 20 per
cent. Similarly, although the hydrogen ion concentra¬
tion (or acidity) of untreated blood plasma itself is
about the same in normal condition and in acidosis,
in the latter condition, as follows from the reasoning
of L. J. Henderson, the ability of the blood to main¬
tain its reaction when treated with acid must be low¬
ered. This is actually demonstrated by the newer

results. Addition of a volume of fiftieth-normal
hydrochloric acid to ordinary plasma of healthy indi¬
viduals gives a practically neutral solution. Plasma
from patients in acidosis becomes acid under the same

treatment. The regulation and the supply of alkali
are no longer adequate. The loss of "reserve alka¬
linity" betrays itself, even in the blood, when careful
methods of investigation, of which these are illustra¬
tions, are employed.

THE RELATION OF SELECTIVE TISSUE
AFFINITY TO INFECTION

In our conception of an infectious process, the fact
that many pathogenic bacteria possess a predilection
for certain tissues is fundamental. Koch and his asso-
ciates recognized this important factor, and formu-
lated laws for the study of the etiologic relationship
between bacteria and disease whereby the causative
agents in many infectious diseases have been deter-
mined. Furthermore, it has been observed that at
some time during the course of most infections there is
a bacteremia. This condition is usually of short dura-
tion, and the bacteria rapidly become localized in some

certain part of the body, giving rise to pathologic
changes quite often characteristic of the invading
organism. For example, in lobar pneumonia the pneu-
mococcus enters the blood stream and localizes in the
lungs, while in typhoid fever Bacillus typhosus holds
a definite predilection for the lymphoid elements of the
gastro-intestinal tract and spleen. In these and many
other infectious diseases, the invading organisms may
exhibit marked variations in virulence, but their speci-
ficity for particular tissues is quite constant.
On the other hand, there are many species of bac¬

teria, such as the streptococcus group, which may
invade almost any tissue of the human body and give
rise to a great variety of pathologic changes. In recent
years, evidence has been advanced which indicates
that, even among these bacteria, different strains may
have a very marked tissue affinity. As early as 1902,
Forssner1 recognized such a possibility. He found that
streptococci obtained from various sources, when
grown artificially on kidney tissue or in extracts of
that tissue, would localize in the kidneys of animals
when injected intravenously. But the great impor¬
tance of this elective tissue affinity in infections with

1. Forssner, G.: Nord. med. Arch., 1902, p. 1.
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this group of bacteria was not recognized until many
years later. Rosenow,2 using special methods, has iso¬
lated streptococci from the pathologic lesions in such
diseases as acute rheumatic arthritis, cholecystitis,
appendicitis, gastric and duodenal ulcer, herpes zoster
and erythema nodosum. These streptococcus strains
were low in virulence and similar to each other in
morphologic and cultural characteristics ; but when
injected into animals, each strain tended to localize
electively in the tissue from which it was isolated.
Also, streptococci with similar tissue predilection were

isolated in many instances from such probable infec¬
tion atria as the tonsils, the sinuses and pyorrhea pock¬
ets. These organisms when first isolated were usually
highly specific for certain tissues ; but by frequent
animal passage or cultivation artificially, this specificity
was lost, -and a new tissue predilection was acquired.
Thus, the appendix strains, at first highly specific for
the appendix, rapidly lost this characteristic on animal
passage, and invaded the walls of the stomach and gall¬
bladder. It is worthy of note also that in these
various streptococcus infections, produced by different
strains, there was in most instances some involvement
of the joints. This observation supports the view that
the vascular anatomy of the joints is an important fac¬
tor in the production of acute infective arthritis.
The results of these experiments emphasize the

importance of foci of infection as places in which bac¬
teria may grow and acquire elective pathogenic prop¬
erties which determine their mode of action and dis¬
tribution after their entrance into the blood stream.
In these foci the changing biochemical properties of
the tissues, which affect the cultural conditions, are
probably very important factors in the development of
new pathogenic characters, and on this basis, elective
tissue affinity can best be explained. Different tissues
present various opportunities for the growth of bac¬
teria during life, owing to their peculiar metabolism,
which modifies their chemical composition. Experi¬
mental evidence in support of such a view has been
advanced by many investigators. Thus Flexner3
observed that the Bacillus pyogenes filiformis invaded
certain tissues almost constantly, and under artificial
conditions grew more luxuriantly in the same tissues.
Again, bacteria when grown in certain tissues arti¬
ficially tend to localize in these tissues when injected
into animals. It is rational, therefore, to assume that
different tissues are probably invaded by bacteria
which can live and grow in their special chemical envi¬
ronment. Other factors, such as trauma and virulence
of the invading organism, probably influence to a cer¬

tain degree the extent and mode of infection.
2. Rosenow, E. C.: The Newer Bacteriology of Various Infections

as Determined by Special Methods, The Journal A. M. A., Sept. 12,
1914, p. 903; Bacteriology of Cholecystitis, and Its Production by
Injection of Streptococci, Nov. 21, 1914, p. 1835. Rosenow, E. C., and
Oftedal, Sverre: The Etiology and Experimental Production of Herpes
Zoster, June 12, 1915, p. 1968. Rosenow, E. C.: Jour. Infect. Dis.,
1915, xvi, 240. Rosenow, E. C., and Sanford, A. H.: Ibid., xvii, 219.

3. Flexner, Simon: Jour. Exper. Med., 1896, i, 211.

Since different strains of streptococci may acquire
predilections for widely different tissues under varying
environmental conditions, it is not illogical to expect
similar changes in other groups of bacteria. Investi¬
gation along these lines may greatly increase our

knowledge of such bacteria as the diphtheroid bacilli,
the colon group, and the Gram-negative diplococci
whose pathogenic properties are so little understood.

OBSERVATIONS ON THE ACTION OF ARSENIC
COMPOUNDS

It has been customary, if not imperative, to speak
in rather general terms regarding the action of arsenic
compounds. This is true whether the remark be
applied to arsenicals as drugs or as poisons. What is
meant by this statement may be made clear by an

illustrative quotation: Arsenic poisoning is said to
lead to "a chain of obscure symptoms which have their
expression through the perverted functions incident to
general toxic action on the tissue protoplasm." What-
ever significance a statement couched in such general
terms may have, it falls far short of that definiteness
which clearly correlates cause and effect, and which
locates pathologic disturbances with anatomic preci-
sion. It is helpful, of course, to know that arsenic
compounds disturb metabolism and act as general pro-
toplasmic poisons. The future, however, ought to
reveal the details of their pharmacodynamic behavior.
The introduction by Ehrlich of synthetic com-

pounds of arsenic as specific poisons for certain infec-
tious organisms gave an impetus to progress in the
pharmacologie investigation of arsenic. As an illus¬
tration may be mentioned the recent studies of Brown
and Pearce1 of the suprarenotropic action of arsenic.
Observations on more than sixty compounds, including
such substances as arsenous acid, arsenic acid, sodium
cacodylate, atoxyl, arsacetin, arsenophenylglycin, sal¬
varsan and neosalvarsan, have shown that, without
exception, toxic doses of all these arsenicals produce
definite lesions of the suprarenals. The suprareno¬
tropic action of all compounds of arsenic is not
equally great or identical in character, but the lesions
produced by a given compound in a given animal
species are quite constant, and in some instances are
the dominant pathologic manifestations of the toxic
action of the compounds. The essential features of
this action involve vascular changes in the suprarenal,
alterations in the lipoid content, cellular degeneration,
and the effect on the chromaffin. Brown and Pearce
note that the latter feature is of especial interest.
.Some compounds seem to exercise only slight influ¬
ences on the chromaffin content of the suprarenals,
while others, such as sodium cacodylate, salvarsan and
neosalvarsan, cause a rapid and marked decrease in
this substance. Whether or not the effect of theffa-

1. Brown, W. H., and Pearce, Louise: On the Pathological Actionof Arsenicals upon the Adrenals, Proc. Nat. Acad. Sc., 1915, i, 462.
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